information. For the purposes of this analysis, universal access is defined as affordable access to a national information infrastructure for every citizen requiring its use. The policy is modeled on universal service in the telephone industry and suggests the creation of a universal access fund by the Federal Communications Commission (FCC) for subsidiZing companies that make information technology available. The policy addresses regulatOlY authority of the fund, corporate contributions, tax incentives, and surcharges.
Achieving Electronic Access
Achieving access is contingent upon the presence of four integral components of information technology: infrastructure, connection, appliances, and education. b~frastructure is the equipment that carries digital and analog signals. Connection is the mechanism that carries information into the appliance. An appliance, such as a computer, translates electronic signals into a usable format for consumers. Education is the necessary training required to use the equipment and services. Infrastructure, connection and appliances comprise the heart of the proposed policy. The administrative details of providing education are too complex to be comprehensively addressed in this policy; however, the importance of training should not be underestimated.
A policy of universal access to information does not assume that evelyone will eventually be connected. Until the ideal penetration rate becomes evident in the future, the policy governing universal access to computerized information should aim for the high rates achieved by the telephone industly.l A Citizenry Divided by Accessibility While universal access can facilitate the democratic process, lack of access will certainly curtail it. Government agencies at all levels are increasingly using information technology to engage a larger pOltion of the citizenly. 2 The use of this technology provides tangible benefits for government by cutting the administrative costs involved in dealing directly with the public and offering a reduction in personnel costs. The benefits are equally lucrative in the private sector. In an effort to increase profits and decrease costs, companies are turning to information technology as a way to reach wider audiences while utilizing fewer resources.
As electronic commerce continues to become an acceptable business practice, computer skills and Internet access will be essential for those who want to be active participants in the economy. Basic services such as mail order shopping, paying bills, obtaining credit information, and performing bank transactions will be easily accessible through information technology. Consumers without access will encounter difficulties in conducting routine commercial activities, and "without basic communications service [are] more likely to become an economic burden on society."3 Lack of universal access to information poses a significant long-term risk to today's youth. Students who lack access or receive a substandard education will be unable to compete on a national and international level as computer skills become mandatory for most jobs. According to the U. S. Department of Labor, the demand for computer related jobs will double in the next ten years.4 According to the Census Bureau, only 36 percent of American adults used computers as of 1993.5 Most adults in 1993 did not receive formal computer training during their primalY, secondary, or higher educations . Some employees received basic computer training on the job, but this practice was the exception rather than the rule. Adults who have not had the benefit of computer training face a bleak future in the evernarrowing labor market. Though a policy of access to information will afford many opportunities, the rapid pace of obsolescence in the computer industly makes the creation of a precise policy difficult. For purposes of this universal access policy, all definitions are hased on the information technology that exists and is being used in 1998. This paper refers to "information" in general terms because many types of related technology will be used in the future; in just a few years a "Next Generation Internet" will be created. 8 To focus specifically on the Internet or on email limits the vision of the universal access policy.
Many nonprofit organizations are recognizing the importance of information access and are looking for ways to proVide technology to those who need it. These efforts may minimize the burden on the government and the information technology industlY to provide universal access. The possible effect that charitable organizations may have on universal access is also not considered in this policy.
Finally, the political ramifications from the creation of a universal access policy are not addressed. Special interests and partisan politics will undoubtedly have a significant role in the creation of a universal access policy and its overall effectiveness.
The Precedent for Universal Access to Information
The role of the government in the evolution of universal telephone selVice is the precedent for the universal access policy for a national information infrastructure. When the telephone was invented by Alexander Graham Bell in 1876, people generally ignored the new device, but it slowly gained acceptance as people began to recognize its usefulness. In the late nineteenth centUlY, the leadership of American Bell Telephone Company, the predecessor of AT&T, recognized that the telephone was only as valuable as the number of people who had access to one. In response, the company sublicensed its patent to agents and promoted the idea that everyone using Bell equipment could call each other. As a result, the first network of telephone customers was created.
Networks of Bell customers, along with customers of other companies, began to be connected' to each other across longer and longer distances within a state, across state lines, and finally from coast to coast. By the early twentieth centUlY, managers at AT&T realized that the country's growing dependency on telephony, the umbrella term for the use of telephone equipment and service, required a policy that ret1ected both corporate and individual interests.
In the AT&T Annual Report of 1910, Theodore Vail, president of the company, articulated the concept of universal service as:
'''One System,' 'One Policy,' 'Universal Service': No aggregation of isolated independent systems not under common control, however well built or equipped, could give the countly the service. One system with a common policy, common purpose, and common action; comprehensive, universal, interdependent, intercommunicating like the highway system of the country, extending from evelY door to evelY other door, affording electrical communication of every kind, from every one at evelY place to every one at every other place."9
Vail's definition of universal service was simple. Every customer who was linked to a universal network could talk to every other customer on that network. Vail also believed that the infrastructure requirements of the telephone business-setting up poles, stringing wires, and establishing switchboards-meant that a single company, namely AT&T, should be responsible for providing universal service.
Around the time Vail announced AT&T's universal selvice policy, federal regulation of the telephone business began. Universal service, which had begun as a marketing concept for selling telephone service, quickly became a regulatory ideal. In 1934, Congress passed the communications act which established the Federal Communications Commission. In addition to its other responsibilities, the FCC monitored AT&T's provision of universal service.
Although universal service was the goal, the economic reality throughout the twentieth century was that not all customers could afford to pay the cost of telephone selvice. For example, a clerical worker in a rural area has less ability to pay for telephone selvice than a wealthy banker in Manhattan, and providing service in rural areas is often more expensive than providing service in Manhattan.
To address these problems, AT&T, along with federal and state regulators, created a system of subsidies whereby low-cost, high-revenue service (long distance calls) would subsidize high-cost, low-revenue selvice (local calls). Revenue gained from business customers in Manhattan might be used to offset the cost of providing residential selvice to lowincome workers in rural areas.
The elaborate system of subsidies for low-density areas worked effectively when AT&T was a unified company, but when divestiture occurred and the company was broken up on JanualY 1, 1984, universal service was threatened. The subsidy policy, which had become central to the provision of telephone service, was prohibited by the court order mandating divestiture, and alternative measures became necessaly. These substitute measures worked well, and universal service remains the standard of service in the telephone business today.
Information Technology: The Ever-Changing Present
The predecessor of the Internet was known as ARPANET and was created during the 1960s by the Department of Defense's Advanced Research Projects Agency as a way "to make the U.S. communications infrastructure resistant to nuclear attack."10 The government and a few select universities used the network primarily for research. ARPANET was ultimately replaced by the National Science Foundation's NSFNET in 1986. 11 The National Science Foundation (NSF) eventually jOined with MCI and IBM to improve on the technology and create the Internet in its present incarnation. As a result of this partnership, commercial use of the Internet became a reality for the first time. The NSF still plays a role in the development and maintenance of the Internet; however, the government and the NSF have contracted out and given much of the responsibility for the technology to the private sector and established the framework of information access that currently exists. 12 Information technology developed as a free market, unregulated enterprise, and the advance of the Internet into the private sector led to the creation of several companies that provide information technology and services.
When Congress revamped telecommunication regulation in 1996, the increasing importance of information access was addressed through an expansion of the scope of universal service in the telephone industlY. Section 254 of the Telecommunications Act of 1996 requires that the government work with the private sector to ensure that public institutions such as schools, libraries and health care facilities are equipped with the neceSSalY information technology. However, the act still follows the conventional model of universal service while briefly mentioning "advanced telecommunications and information services. "13 Proposed Policy
Universal service in the telephone industry provides a good beginning framework, but the scope of the Telecommunications Act is too narrow to provide an effective regulatory mechanism for universal access to information. Under the proposed policy of universal access, various regulatOlY agencies will be responsible for determining categories of companies required to contribute to a fund and companies eligible to receive support from that fund. Following the enactment of universal access regulation, these same agencies will develop a definition of the basic information service that should become universally available. Additionally, the government will develop incentive programs for the provision of low-cost appliances, basic training, and computer literacy programs. Market forces alone will not ensure that "consumers in all regions of the Nation, including low-income consumers ... have access to telecommunications and information services."14
Universal Access Fund
Section 254 of the Telecommunications Act of 1996 states that "access to advanced telecommunications and information services should be provided in all regions of the nation." 15 Federal and state regulators presumably agree with this congressionallyimposed mandate. The politics of the regulat01Y agencies in Washington and their constant negotiations with Congress over their budgets suggest that the agencies have no choice but to agree. Accordingly, federal and state regulators of the universal access fund will need to find a way to pay for the cost that comes with information accessibility. The original universal service fund for the telephone business provides a workable model.
The newly created universal access fund would derive its income from a combination of regular contributions from service providers and a user fee for new entrants. Similar to the model of the Universal Service Fund, both the FCC and the state regulatory authorities (SRA) would calculate a formula for contributing to the fund based on company revenues. As a federal policy-making agency, the FCC would define the categories of companies reqUired to contribute to this fund and the SRAs would name specific companies that meet the FCC's definition and ensure their compliance:
With these distribution mechanisms in place, the user fee, a $10 per year annual surcharge on domain names, would be assessed On companies that currently pay $70 for the first two years and $35 annually thereafter for domain names. If the current registration rate of 165,000 new applicants for domain names each month continues, the total contribution will exceed $18.5 million in annual subsidies. The number of domain registrants doubled from 1996 to 1997, and continued growth is expected. 16 The creation of a nonprofit corporation to manage the fund and distribute subsidies according to FCC and SRA policy is a key component of a universal access policy. The FCC designated the Universal Service Administrative Company (USAC) as a temporary administrator of the universal service fund. 17 In addition to the USAC, two other independent, nonprofit entities were created to oversee the most recent additions to universal service support: the Schools and Libraries Corporation (SLC) and the Rural Health Care Corporation (RHCC).18 This policy requires the formation of a third nonprofit entity under USAC to oversee universal access-the Universal Access Corporation (UAC). under the USAC takes advantage of the current organizational structure, thus enabling a smooth and rapid implementation of universal access to information. Ultimately, universal access will become a part of the universal service concept.
Another organization that is impOliant to the universal access fund is the already established Federal-State joint Board, which was originally created to make recommendations for expanding universal service support. The UAC would collect funds from those companies deSignated by the SRAs and then distribute the money based on the requirements established by the joint Board. The Board would recommend a method to classify those companies eligible for universal access support and recommend the amount of subsidy necessary. Companies that are eligible for supPOli, Internet service providers (ISP), and other information proViders, must demonstrate the amount of service provided to consumers in need to receive subsidies directly from the UAC.
In deciding eligibility and the level of support, the joint Board should rely on the precedent set in the Lifeline program, which provides a monthly reduction in telephone selVice charges to low-income consumers. To qualify for Lifeline support, consumers must meet income criteria established by SRAs. Currently, recipients' needs are demonstrated by participation in one or more of the follOWing programs: Medicaid, food stamps, Social Security Income, federal housing assista~lce, or the Low-Income Energy Assistance Program. 19 
What Citizens Can Expect
Under this policy, the joint Board would create a definition of the services to be covered by universal access subsidies. Given the rapid pace at which technology-in terms of both information and equipment-is growing, the Joint Board will need to update its definition of basic selvice frequently, recognizing the "evolving level of telecommunications. "20 At a minimum, selvice should include access to basic government services, educational opportunities, and other public provisions with the possibility of expanding the list based on the criteria of "public interest, convenience, or necessity."21
The convergence of telecommunication services is on-going: The 1996 Telecommunications Act allows telecommunication companies to enter other telecommunication service markets. For example, some companies offer Internet access, local telephone service, and cable television for one monthly price. Analysts expect this trend to continue. Already, Internet content prOViders such as Prodigy, CompuServe, and MSN differentiate between basic and enhanced selvice. The proposed policy would ensure that basic information service is affordable while leaving consumers the option of subscribing to a number of additional services, much like people choose to have voice messaging or long distance in addition to basic telephone service.
The option for consumers to design their own telecommunication packages is a selling point of the proposed policy. A 1995 study suggests that consumers are already assembling different combinations of media and information to meet their needs. In Camden, New Jersey, 50 percent of households without telephone selVice had cable service and 75 percent had VCR's. 22 In Texas, 40 percent of those without telephones had cable and 95 percent owned televisions. 23 Based on these figures, it is possible that people will choose on-line services over other telecommunication options.
Appliances
Connection is useless without the appliance to view and synthesize the information. Although the average cost of a new computer is approximately $2000, a new computer is not required to access the information superhighway-used computers are equally effective. Presently, no economic incentive exists to recycle used computers. At best, used computers sell for $20 if operable; as scrap, they are worth only three cents per pound. 24 A Tufts University study estimated that of the nearly 14 to 20 million computers retired annually, almost 75 percent end up in stockpiles whereas only 10 percent are reused or recycled. 25 To promote the availability of appliances, an income tax exemption of $50 would be offered to evelY taxpayer who donates an older but usable computer to the universal access fund.
Community-based organizations (CBO) which are sensitive to community needs, playa critical role in making available the benefits of advanced telecommunication services and networking by distributing used computers. 26 The inclusive nature of universal access will require the involvement of organizations closest to the end user. CBOs can provide in-house training or establish training centers accessible to low-income and filral citizens. The California Public Utilities Commission pioneered the concept of including CBOs by offering them discounted rates for connection to the information infrastructure. Recognizing the importance of CBOs, the California Commission stated "because of their economic and social impact ... community ... institutions must be positioned to be early recipients of the benefits of the information age. "27 Benefits of Universal Access Since the value of the network increases with the size of the network, it is in the best interest of those organizations providing selvice to keep the cost of access low for information consumers. Given that the penetration rate of personal computers approaches 60 percent and access to the Internet is estimated at only 20 percent of the population, tremendous growth potential exists. If as many people choose to receive universal access support as have chosen Lifeline assistance, organizations connected to the network can expect to see more than 5.7 million low-income people connected. 28 The inescapable Although advancements in the computer industlY will continue to exert a downward pressure on computer prices, universal access will accelerate that downward trend. A used-computer tax exemption can be adopted quickly and provides an incentive that aids in connecting more users to the information superhighway.
According to one scholar, microprocessors will double in power and halve in costs evelY six months. Thus, in ten years, top-of-the-line, entty level appliances will be 20 to 100 times more powerful and cost around $500. 29 As technology develops, more appliances will be available to low-income users and appliances will contain better technology and have longer life cycles. For example, Oracle has already designed a network computer with fewer components than previous versions but with greater capabilities based on connection to a network. Phillips Electronics markets a WebTV costing around $300 that provides access to the information infrastructure through a familiar and low-cost device, the television. 30 
Challenges of Universal Access to Information
If universal access to information is realized, use of the information infrastructure, including the telephone network that provides access to the computer network, could quadruple. Some Bell operating companies, the traditional providers of local telephone service, have expressed their concern with the current usage level by asking the FCC to charge Internet service providers (ISP) a per-minute fee for access to the telephone network)1 ISPs would undoubtedly pass these increased costs to the consumer. Moreover, increased access fees could require increased subsidies from the universal access fund to keep low-income and isolated, rural consumers connected.
The regulatory burden on the computer industlY is another disadvantage of the universal access to information policy. The requirement to document service provided to low-income and rural consumers levies a substantial regulatory burden on information providers and raises the cost of providing service. This new regulatolY scheme also increases the administrative burden on the FCC and the SRAs who must oversee the new program.
Conclusion
The impOltance of access to a national information infrastructure directly corresponds to today's proliferation of computer goods and services. Although access to the infOlmation superhighway through public institutions such as libraries and schools-those beneficiaries of the mandated universal service contained in the Telecommunications Act of 1996-will be helpful, a true change requires a more pervasive approach. The inescapable future reliance on computers for a vast array of citizenship functions makes an inclusive policy essential. In the absence of such a policy, lawmakers are sealing the fate of a new generation of marginalized Americans.
To prevent the problems associated with computer illiteracy-including social and political isolation-the government must make access to, and understanding of, computer selVices a national priority. This proposed policy seeks to head off the possibility of a citizenry divided by accessibility. The success of this universal access policy, which guarantees an affordable link to the national information infrastructure, depends on three things: the regulatc)1Y initiative of the FCC and the state regulatory agencies, contributions of appliances by the industiy and private citizens, and a far-reaching initiative to acquaint American citizens with the language of the future. This policy paper is an invitation to lawmakers to engage each other and the American pUblic in this dialogue.-t- 
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